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(EFFECTS OF THIS INVENTION) 

This invention's composition shows excellent flame retarding property as it includes 
inorganic group flame retardant and phosphorus containing resin as its constitutional 
components. Furthermore, as it includes said phosphorus containing resin, halogen group 
flame retardant is not compounded, and even when a large amount of inorganic group 
flame retardant is compounded, decline in mechanical strength remains small. 
Furthermore, as it does not include halogen group flame retardant, harmful halogen gas 
does not generate during combustion. And therefore, the foam that is given from this 
invention's resin composition shows excellent flame retarding property with small 
decline in mechanical strength. Furthermore, said foam does not generate halogen gas 
during combustion. 



Translation by Mie N. Amtson (512-331-7167) 
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Furthermore, flame retarding property was evaluated by measuring oxygen index (01) 
of each foam. In addition, tear strength was measured in accordance with JIS K-6767. 

Table 1 

[1: composition of resin composition (parts by weight), 2: characteristics of foam, 3: 
ethylene group resin *1, 4: magnesium hydroxide *2, 5: phosphorus-nitrogen group resin 
*3, 6: antimony trioxide *4, 7: zinc borate *5, 8: lubricant *8, 8: foaming agent *6, 9: 
foaming agent *7, 10: foaming agent *8, 11: crosslinking auxiliary agent *9, 12: density 
(g/cm^). 14: oxygen index (01), 15: tear strength (kg/cm), 16: presence/absence of 
halogen gas generation, 17: example, 18: comparative example, 19: absent, 20: present 
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*1 : ethylene-vinyl acetate copolymer (vinyl acetate vmit content 20 weight %, MI 
2.0g/10min) 

*2: KX-80 (made by Asahi Glass K.K.) 

*3: ORGAFLEX AMF 100 (made by ATOCHEM Co.) 

*4: Atox S [transliteration] (made by Nihon Seiki K.K.) 

*5: zinc borate 2335 (made by Takeda Yakuhin Kogyo K.K.) 

*6: amide S (made by Kao K.K.) 

*7: azodicarbone amide 

*8: dicumyl peroxide 

*9: trimethylol propane triacrylate 

* 10: halogen group flame retardant 
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As foaming agent used in this invention, no particular limitations are placed as long as it 
can generate gas by decomposing with heat. 

As such foaming agents, for instance, azodicarboneamide, N, N-dinitroso 
pentamethylene tetramine, or 4, 4'-oxybis (benzene sulfo) hydrazide may be mentioned. 
These may be used jointly as two or more types. 

Compounding rate of this foaming agent may be appropriately set based on the 
relationship with foaming magnification of the foam that is aimed. It is preferable when 
it is generally 5-50 parts by weight based on 100 parts by weight olefin resin. 

As crosslinking agent used in this invention, for instance, di-t-butyl peroxide, dicumyl 
peroxide, t-butyl peroxy cumene, 2,5-dimethyl-2,5-di(t-butyl peroxy)hexane, 2,5- 
dimethyl-2,5-di(t-butyl peroxy )hexine-3, or 1 ,l-di-(t-butyl peroxy)-3,3,5-trimethyl 
cyclohexane may be mentioned. These may be used jointly as two or more types. 

Compounding rate of crosslinking agent is preferable when it is generally 0.3 3 parts 
by weight based on 100 parts by weight olefin resin. 

Besides above-described components, it is possible to compound crosslinking auxiliary 
agent, coloring agent, anti-agent agent, or UV ray absorbent as needed in this invention's 
resin composition. 

It is possible to manufacture foam by using this invention's resin composition by, for 
instance, the method described below. 

First of all, components are kneaded at about 90 ~ 120^C temperature to they would be 
homogenous. Then, it is shaped in prescribed shape by using a press machine or an 
extruder at the temperature that foaming agent that is used does not decompose. Then, by 
heating this mold goods with hot air or in liquid, or on liquid and the like under regular 
pressure, foam can be attained. 

(EXAMPLES) 

EXAMPLES 1 - 5, AND COMPARATIVE EXAMPLES 1 ~ 5 

Each component shown in the Table 1 is kneaded at 120°C with open roll to give each 
resin composition of examples and comparative examples. 

Thus attained each resin composition was press molded at 120^C to manufacture sheets 
with 2 mm thickness. This sheet was thrown into 220°C hot air oven to manufacture 
foam. 

Density, flame retarding property, tears strength, presence/absence of halogen gas 
generation during combustion of each foam thus obtained were measured, and results are 
shown in the Table 1 . 
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Compounding rate of zinc borate or antimony trioxide is 5 ~ 50 parts by weight based 
on 100 parts by weight olefin group resin. When this compounding rate happens to be 
under 5 parts by weight, flame retarding property of the foam declines. In addition, when 
it exceeds 100 parts by weight foaming becomes insufficient, and production cost also 
rises. Preferred compoimding rate if 10 ~ 30 parts by weight. 

The phosphorus containing resin is the component that provides flame retarding 
property to the foam. As such phosphorus containing resin, the one that includes 
phosphorus in the main chain and shows self-extinguishing property, and for instance, 
nitrogen-phosphorus group resin shown with the formula below may be mentioned. 
Formula: 



OR 

(In the formula, R shows either identical or varied monovalent hydrocarbon group, and n 
shows positive number of such level that does not hinder a mixing work with other 
component.) 

Preferred example of this nitrogen-phosphorus group resin, polyaryloxy phosphazenes 
of which R in said formula is as shown below may be mentioned. 



(R' shows monovalent hydrocarbon group.) 

Compounding rate of phosphorus containing resin is 5 ~ 100 parts by weight based on 
100 parts by weight olefin group resin. When this compounding rate happens to be under 
5 parts by weight, flame retarding property of the foam declines. In addition, when it 
happens to exceed 100 parts by weight, foaming becomes insufficient and product cost 
rises. Preferred compounding rate is 10 ~ 50 parts by weight. 

The lubricant used in this invention includes, for instance, fatty acid amide compound 
such as fatty acid amide (made by Kao K.K.), and silicone group compound such as CF- 
9150 (made by Toray Silicone K.K.). 

Compounding rate of lubricant is 0.5 ~ 5 parts by weight based on 100 parts by weight 
olefin group resin. When this compounding rate happens to be under 0.5 parts by weight, 
the dispersibility to olefin group resin such as magnesium hydroxide declines. In 
addition, when it happens to exceed 5 parts by weight, uniform dispersion of 
constitutional components become hindered. Preferred compounding rate is 1 ~ 3 parts 
by weight. 
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And therefore, in order to solve these problem points to attain a foam showing excellent 
flame retarding property, it is necessary to compound halogen group flame retardant 
along with metal hydrate as flame retardant. 

However, in this case, during combustion of the foam, it presents a problem of 
generating halogen gas that is harmful to human body. 

And therefore, this invention's purpose is to solve above-described problem points and 
to offer flame retarding resin composition for foam that shows excellent flame retarding 
property and small decline in mechanical strength and does not generate harmful halogen 
gas during combustion. 

(MEANS TO SOLVEN THE SUBJECTS, AND ACTIONS) 
This invention's flame retarding resin composition for foam constitute of 100 parts by 
weight olefin group resin, 50 ~ 200 parts by weight magnesium hydroxide, 5 -100 parts 
by weight phosphorus containing resin, 5 50 parts by weight zinc borate and/or 
antimony trioxide, 0.5 ~ 5 parts by weight lubricant, foaming agent, and crosslinking 
agent. 

The olefin group resin that is used in this invention becomes the base resin of the 
composition. 

As such olefin group resin, for instance, high pressure or low pressure polyethylene, 
ethylene-vinyl acetate copolymer, ethylene-acrylic acid copolymer, or ethylene-a-olefin 
copolymer may be mentioned. These may be jointly used as two types or more. 

The magnesium hydroxide is the component that provides flame retarding property to 
the foam. This magnesium hydroxide may be used as it is, or by surface treating this 
with appropriate surface treatment agent in order to enhance dispersibility. 

As such surface treatment agents, for instance, fatty acid such as maleic cid, oleic acid, 
or stearic acid; silane couplers such as vinyl trimethoxy silane; and titanate group coupler 
such as isopropyl triisostearoyl titanate may be mentioned. In addition, as these surface 
treatment agents, the ones showing average particle diameter of 0.5-10 |im are 
preferable. 

The compounding rate of magnesium hydroxide is 50 ~ 200 parts by weight based on 
100 parts by weight of magnesium hydroxide. When this compounding rate happens to 
be under 50 parts by weight, flame retarding property of given foam declines. In 
addition, when it exceeds 200 parts by eight, foaming becomes insufficient, and expected 
performance of the foam cannot be attained. Preferred compounding rate of 80-150 
parts by weight. 

The zinc borate or antimony trioxide is the component that provides flame retarding 
property to the foam. These may be used jointly. 
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SPECIFICATION 



1. TITLE OF THE INVENTION 

FLAME RETARDING RESIN COMPOSITION FOR FOAM 



2. CLAIMS , . , ^ , 

Flame retarding resin composition is characterized by the fact that mcludes 100 parts by 
weight olefin group resin, 50 ~ 200 parts by weight magnesium hydroxide, 5-100 parts 
by weight phosphorus containing resin, 5 ~ 50 parts by weight zinc borate and/or 
antimony trioxide, 0.5 ~ 5 parts by weight lubricant, foaming agent, and crosslinkmg 
agent. 

3 DETAILED EXPLANATION OF THE INVENTION 
(INDUSTRIAL FIELD OF APPLICATION) 
This invention relates to the flame retarding resin composition for foam that has 
excellent flame retardation property, small decline in mechanical property, and does not 
generate harmful halogen group gas during combustion. 

(PRIOR ART) ^ ^ 

In order to convert resin foam having olefin group resm as a base to flame retaramg, 
inorganic compound is compounded as flame retardant. 

For instance, when metal hydrate such as magnesium hydroxide is compounded, in the 
case when foam is heated from outside, it thermally decomposes at inherent temperature 
to discharge water of crystallization, and by reducing the temperature, flame retarding 
property is provided to the foam. Above all, such foam does not generate harmful 
halogen group gas during combustion. 

(SUBJECTS SOLVED BY THIS INVENTION) 
In order to provide high level of flame retarding property to resin foam by metal hydrate 
only, it becomes necessary to compound a large amount of metal hydrate in the base 
resin. 

However, it is very difficult to foam the resin compounded with a large amount of metal 
hydrate under regular pressure, and it requires a vacuum foam treatment. And therefore, 
in order to foam under regular pressure, it cannot be helped but to control the 
compounding rate of metal hydrate. As a result, flame retarding property of the foam 
cannot be raised sufficiently. In addition, when a large amount of magnesium hydroxide 
is used as metal hydrate, besides the problem of difficult foaming under regular pressure 
as described above, it presents a problem of significant decline in mechanical strength; m 
particular, tear strength, tensile strength, and compression recovery of the foam. 
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